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a^J: ^) iu^mjfE^ h A * - 7* )V<mmk%am$&i<z X o X y 4 F^i-7*Mlf^T« 

fcTommmzazfttzt #t±, iuIe^ b^-^Mt^^^^LTitijfE^ 1 ; 
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^mm^nh^y 7,r >7°umm$&frbitit}-£i%z> j tyx7 >7°j ^-t^ws-s-kx 
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BU f E ^ ^ 'J -\D\s7 \s 4 KWt & « § ^^-i&^O # # &^K>fP/»lt $ tLfc^ ^ 

IE* # i&^IMW^Jt $ titzM m 1*1 A7J £ l&^-^t^yfti? 

By|E»§^^itJ^^jh$tt7t^F^|*)tci«|E9 y^-mm^y y-FZtitzT-7 ^<7) 

m 1 M3 v^Ttt^ 1 ^<DM^mm.<D*mi£mm®mmWo 
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n u^^if i> mitt h wmmmmu sra M^<Dmmm (^otv^„ 
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immm^mUSRAMZmiJLir&tz&iztt^ H|22 (a) , (b) <D9 4 \y >f?-M 
- Y IZTF-TX o *t&fM*'J&gKfc&o (a) I2]f±f%<^ft L (Read) ifrff^ (b) 

(Write) Uft^Ltv^o M2 2 (a) , (b) Kj^-f J: 9 fc«E*ttl L&tf*^ 

ic^T Kl^jI#*£*nlUE& (o^*7A|ATD10 0) :©n^.*7Al 
ATD1 00i:n^7 KU^^f 7 r (HS& 1 0 1 frbtitfjZtiZ n-)7 K^ifAD x 
hfsv UT YVTsrtv 1 r 1 0 2 Kl/^ff AD y 

TD1 0 OCUtMMIiifATDSUMCioVt, |*|gflC EMUPEIK 1 0 

3"Crt«iiiKS:ii]»i-*fcie><^rt«^-5'y-<^--/^«^ (vmm&wwm^r) ince 

S:^1-*o fit, rtlf 7 ^ - 7"^flf I N C E ^ n -7^0^ l 0 4 SV* 7 A 
1 0 5 KfttlS U B#^iJ#HC> -t 'J -t)VTls4 1 0 6 «+><7)7- K^WL^T 9 !^- h 
HP L*IEIH-*«^££JftLT^-*<0WE*fflL J *>#§&#. (D o u t , Din) Otfr 

ft* fcV>9*j£j& t #X.$>ih.So 

[0 0 0 5] 

:©J:vi*M^:it ^MATJM^- Wfff 7^^-7>if /CE, 7KP 
XffADx, ADy) ^56$ ;M&^-f * /l/ftRHi g ftf*^ 1*1 SB El » 0^*0^1 

dv»t>n*fi»f y^^-y^if iNCEii, * -f a 7 •? (h#m— 

[0 0 0 6] 

it, H2 4 (a) , (b) <D?4 < h iZTjz-i-X 1 teMfrlti L SOI 

i-&t>*>, (b) in tc^-r i 9 tw#§^s&^<7)t iii?-fA77 hmm&m^-f. 

[0 0 0 7] 

IC, |WIi!M<7)»S R AMK*3V*-C»i, 13 2 1 (b) K^LfcJ^K, d-)7K^ 
-CS^SftfcfTO^^'J -tr^*. *7A7 KUXte^KJ: 15 «S^T * -k*-t£ * * -r 

[0 0 0 8] 

a-Clin>)7 YUXRXfjj 7 &7 Y]sA<Dm&* h U ^:Ltn7 7^-b^^TOtl>^ 
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Tjt-r -5 ^ 7 7V * - frm-^oM® f - f tm - 7)\smmtfi%a m& t , frie^ 

-t 'J -t^T U 4 <DU V T 7 ^ 7 *mWi- ZWmm^Z $LJ&1r & 7 4 A T -7 h 0 i& £ # X. & 
& 1 cDftUIDIalKt , TtufE# 7A7 K V ^m^^M^^M^^-f 2 (07 Kl^iE&tfc 

xmfttfmi&^mz&i* t % tzm&K, mmm2<Dr w ^mmpMm^n 7 -^r k 

£f&£U *7A7nxCAofct, *t*t*ft6?)iifc7 Kl/^**vMin-!?7 K 

u^oa»*«ftiL7t»^tcii, * 7 7 -t7<D&T tvmLxftmmAzAz x 9 k 
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iftMZJ^V -k^T U4 <Du V7 VlsX*y£7Fi-2>u<7 7 K V xm^nM&RU 1 * 7 AT K 
^*W4*7A7 V U xm-%<7)M&Z -Zti^tiikZair 2>B l ?>T Kl^a&tfcfcllll 

<D7 v \s xmmk%m$&Rv<~mtZ7 j v 4 ^-y^mmk^am^^mm^^m^^x, 
m IE ^'j-b^Ti/^o^rn^* t \m 1~ & wm\%^ £ & 9 4 a 7 <y v m& z 
ix.-5.ii (ommmst, mm* 7^7 YvM^^^m^fr^M-thmi or k^* 

;UTIx^(7)^^AT^^^*$IJ^i-^^20ffJtlfl[iIj^i.HufE^ j e , ;-t^T^^C)^7A 

7^t^mi^m^^^t *ofc»^tw, buiei^ 2 <D7 visxm&titmm&"cij 7 

*t Ki^^o»jgt«:ift^Lfc»^^{±, 77 9 ^7?^*<DfcT trnTBLxmrntm^xz 
x 0 iz®mirz>*- vmfc®mt*McffiL, mm*- vrnfemrnxu 7 7 ? t*mz 

titzWf&lZlt, HufE> * V l"f K*t-f*»t*tfi LXtKtl^iMK, H&fS&l 

OflJ^llili^'t'O^rie^-Y A7 1 ) MbH&K J: oThuIE^^'J t/l/7 U4 <D7 7-k^W)Yt*U 

tpu mz**v -t^7 iztt-f2>mz&frM]ftv$i<z^ mm? 41*77 nnK-ctt^s 
ftfcjww i >? mr^mrfE^-r v 4 ^-y^mmk^mmzx^x^ 4 v 4 *-7;wt-§-c>*s- 

T<7)M&J)m%\-£titzt mm? 4 A7^ MsliE&HioTiiuIE^ 'it^Tl/^f OT 

? tT.mftzmwLs &^mu** x ) j t)^7 ^4 ^mr^m^^mi^m^^ mm? 4 a 
7 7 hmffix^ztitzwm<Di&mmzmm7 -i Y4 ^-7^mmk^am^i l zx^x7 4 
v 4 ^-yfrm-^vyfcT^mwtkZaztifzt ^i±, mm74 w^-7;wt-^;i^ 

L TbuIE ^t'J-t^TU'fOT^-t^ ffrffc £ L , hu lE^e - K#iJte MffiX 7J 9 A T 
?-txtm7E.-£tifzWi&lzte, mm**') -k^7 U4 t,zmr& Wzfr ft LMfttifbz, 777A 
T ? -b * 75 s ^ T "F -2. * -C IE 9 4 A T 7 b HI S& £ «t £ ©J ft * it T T * f 4 7* W) ft £ BSt 

huIe^ a t "7 Mgj»**v»t±9>f m *-7°frm j $<7)mmizfc.g.-fz>mmz±t6X7 ? 

[0 0 16] 

v iHjtg i&fp t Mmmit * - k t * * ten x. tz ¥-mwmm m &mw.tm htt&o 

[0017] 

\>x t , % n 0^ co m. m <o m m \ z o ^ r m m * m m t x m w -r & o 
im 1 (ounwem 

®&*M&Lxm-tm^Mj&mx$>2> 0 ^oiiSRAMii, rt^cE^min^i, ce 

A'';7rlK2a, D>>7KU^^y7 7lilK2b, *5A7KU^^'y7ril&2 c, 
7 7 HISS 2 d, l*|g|5WEfiJtaillj?&6, *7^ATD 10. D ■? • 77 7 A^ AT 
D 1 1, d^«1 2> *7A^|5|K1 3, ^'JWH 1 5 5^- K#U3elBlK 
2 6f ^ix.Tv^o 
[0 0 18] 

±|E CEA777 0i?& 2ai: l-i^SPf - y 7° 4 * - 7)^m^X C E , _hIE D"77K^< 
y7rm^2 bi:(in77 K^fi-fADx, ±|E779AT F Is*/* y 7 r @g& 2 c Hf± 
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ij^I^T KW^ff AD y. ±I2WE/^v 770^2 di:(±^5^ 1- * - 7 
WE«iiTO?tl4» cn<b<7)/<-7 7TH1K&2 a-2 dom^'fa^-(±, D7 • *7 
A^ATD 1 1 [zm&ZtL&o ±12/^7 "7 T1UK&2 c OititJiS^ltfl 7 A|ATD 1 0 K 
#y£$tL£o :o*7aATD10li, ^7A7 KU-7jf#AD yO^l^^r^LT^ 
7 A^@S§1 3<7)»^tC.£-^^IMn^ (ATDif) ATDSC^Mtl-o ± 

le / * * 7 t in m 2 d o m t/ ft-t i ± i*i u w e ffeu w m m 6 k $ £ 0 

10 0 19] 

±12 n 7 ■ *7A^ATD1 lt:i±> ±12*- K#iJ5g|aH&2 e^fctB^Sti**- Kfl 

^ffi-t s c $ ±ffirt«» c e mm mss 1 k ° s • * ? ASM*fcng-s- (a t dm 

) ATDSUM*MtSJ:?i:ftoTv^ 0 i<7>|*l3KC E 8s)JIUl[II£& 1 fcfi, ±§2CE^ 
y 7 TIUS&2 a<?)ffiMf> £cK_kf2*- Kfij7E[US&2 6^^/±S^$^^>^- KfiJ^f-^ 

1 3 Ol&ffc£ffiJfPl-& t^K, d-J7KU^A777@K2 b, *7A7K^ 
a'777@§2 c;fttmWWEM»ll|(&6tf>W*£*Tdo 
[0 0 2 0] 

±12*- K^iJ^HIS&2 6 fctt, ±f2^'y 77@f§2 b, 2c^*-K7Kl/^ (n7 
7K1/7) jFflM&Sift* t^tc, n7^II]£§l 2^^>77>7M*-7Mf-5§-S AE 
BL, *7A|ATD 1 O^ATDf-tATD SC^tt?M?^^o £<£>*- K¥0 
7EI1E&2 6 (4. :n?>Wi:S^v>tD')7^«i #9A7^-b*Ot**><b£^fTi~ 
&3M^U ±12*- K^Telf-^S C S:4)£t5« 
[0 0 2 1 ] 

±E*7A^ATD 1 0 K(4, M^±f2n-7^I1K&1 2 ri^ffi*! $*l&-fe 7 > 7*>f 
* - 77Wf ^ SAEBL, XO^tiE-t- KJpJjgEIJ» 2 6/5^tH^$W^- Kffljefi # S 
C# ? 1£*&£ft, iiyAT K>*OATDM^ATDSC£#7A^ffl|fip[n|g&l 3 

>S o 

[0 0 2 2] 

±i2*7A^mi^i 3K(±, M^±lBrt»wE«Miiigtt6<offi*« (rt«P9^ h-r* 

- 7 I N W E ^l£sS& $ tt Z> o 

[0 0 2 3] 

fit, ±12n 7^IUS§ 1 2 fc±fE* y ^ThMfk 1 3 tc4 Mt'JWM 1 5<7>7 
f-teXMfttfftfrtl, £ «0 ;* * V * ;w 7 W 1 5^^i*aJLf-^D o u t 7) s iB7J$*i 
ab£ v>fiCO> * 'J -t;U7 W 1 5tc»§^^-7'-^D i n t5 ? A7J $ £ d I- & o 

[0 0 2 4] 

0 2 11, ±SBH 1 K5FLfclII(&<0£«<afiMffl*«Jfi«* t^SaiKS: <t *) #SBK7f: 
t7Dy^T*i^„ ±I2n7 • * 7 AIATD 1 1 J4, ATDIUIE&3, AND0S&4& 
y'h , ;**llON/OFF|ilK2 4f ^^-CM$tiTv^ 0 ±=2 A T D 13% 3 14, ± 
IE#/<y 77 0S&2 a~2 dOWMt^M^ii, ZKb<Dm j %<omm>*tk9Rlr Z> A T 
D3 a~3d*f)M$ittv^ 0 #ATD3a, 3 c, 3 dri*£ffi 
^-T'ff^-ATDC E, ATDADy, ATDWEIifW, ±12 A N D I3if& 4 <DAJjxm 
tC«#&$*L*o ATD 3 b7)^aj^$a&^!S:££imi-^ATDAD x(4, H; 
SON/OF FIUE& 2 4 Hi-LTAND0K4 t:M$<t4o h 'J ^ISON/OFFI 

s&2 4 kih, rtsuc EsijumiiK i frh&jjztih+tj ? ^ZMfc-fzumm^c Y CLE 

75 ? ffi*&$tLTtfJf40$tL^o ^^FV^I®ON/OFFiK2 4ll, 077Kl^7ifA 

l7i:tS^;i60^f*4o fit, £OANDIIlgMrt»£m#£*LSi&3M-^AT 
D SUM^\ F«3ia5C EIWIttlllK 1 Uttl&StL* 4 ? C4oTv»4, 
[0 0 2 5] 

ifc, ±12/^7 770S&2 a, 2dOHJ?Ji^ll, NOR0K5^A7J»i:M§n4 

o - <o n o r @s& 5 a, ^au-f - ^ -7° 4 * - ■f^m-^y cEt am ?4 h >f * - y^m^x 
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WEH ? *C "L" ^^^(Dn^m^ih^mittffifelrhtztbeym^WE E B L 

E»*ii|pii&6 utt^-r^o 

[0 0 2 61 

±fei*I^C E$iJt4fllUS& 1 ^>fyf (SW) 1C, ^ A 7 ? h [UiE& LXWi 

?%7£M<0^)\'M%^ i k#x1~)-$Z>^^^V x-^V- 9 (Auto pulse) 1A, 

-^■Z&tllr&stfrX^ (Ext. pulse) 1 B m&tf h tiX v^ c ±|BA N D lal ff& 

4 <b mTj $ ti h atdsum, _tSErt«w e mwm& 6 ^ <b m^j $ n * rtsu 

7>f ^^-7;Hf INWE, K*J5eEI^2 6^^m^$tL^^e- Kfl^t-^- 

S Cii-etL-rn, lCi:«?^o iO^^f 1 CCi >>ai!$ittf t»i 

x A'Hyi^-MA, 1 BtClitjf&^n&o fit, c\tlh'*)^*Z/ 1 A 

, 1 B tf» <b ffiZl S *L* 1*1^^ 7 7°^ * - 7;Wf INCE (INCE 1/INCE2) *« 
. p->^WttlIllHH 2* t*5A*jW#PEIJ»l 3' K-€-ft***t0M&$*U t^^i^te 
1-^>$IJ»«-tC YC L E^JiKh 'J #iI&ON/OFF|5Jg&2 4 fcttf&SftS J: 9 Kfco 

[0 0 2 7 ] 

JtfEn >7^$lJiPIUS§ 1 2 ' f±, 71^- h (PL) »JIWIhIK7. 7-K* (WL) Umm 
f§8, D^fa-W^l'- (rd/PD) 14, JgiXf* > 7 7 > y°MW M 

j&2 7^o^|HiS 1 2 zmwir&o 
[0 0 2 8] 

— 7J. ±IE#7 A^«tftPIIJ8& 1 3 ' f±, ti? ATI-? (CD) 16^DQA7 77 2 
3^077 7 A^0J^ 1 3 £HflJ#p-f £ c 
[0 0 2 9] 

±.%Z-f^~ hmffl®&7 (D&jjm^P LC LK<h_hi27- K«l$lJ#PiaK8<7)aj^7^W 
LCLKi^ P uT^-fR^Zf U- h T3 — jr 1 4 ;©D9f3-OT 

^-7>if SA EBLCiot, ^tn^7U^i 5 ^o-b 7 7T yy°(om 

[0 0 3 0] 

±ie-t>X7>'y$iJ^llIj^2 7^<bai^$tLS-t >^7>y>f ^-7;HI^SAEB L 
f±. HK*- 6 IzmffiZti&o Kfl7£lHi^2 6 /^7rIB 

2 b, 2 c ^£>ft7J£*L&*- K7 Kl^*> *5A|iATD 1 0 frblti't) $M>*7A7 
KUXWATDftATD S C £ ^Tj3 *K ^^7f 1C Hflt^-fS^- Ffl^M 

tSC*4jSt4 =t 9 i:4o"Cv>4, 
[0 0 3 1 ] 

±IE> t'J-b^TV'f 1 5 »t«OSK$^7t^ ■=£ U ■fe;W^O#£i&<&T'-:J' D i n li, # 
IMf-^7 7f 18i:7 7f§Ji/:t> r-7 y 2izm^^ti, T-f&DQ 

LHMtt^t^o fljiAf-^7'>f 18C7 Lfc*^*?*-* 

tzT-7l±, f-^iDQL^^LTDQ^7 77 2 3i:M?^ $ ^Sc<^tB Lf- 
^??f 1 9 i:tt|^^it7 I*ffiLf-^Do u t t Lrai7J$a^)o 

[0 0 3 2 ] 

mmztiz xoizft^x^&o 

[0 0 3 3 ] 

±g£^ * V -t;i/7 W 1 5 «Wwl±, 13 (a) KT^-f <t 9 i • 1 *7^' 

tlifHf 2003-31 1 1419 



#11 2003-338528 ^- V : 6/ 

->^flijt**r-r4a&fii*flt-b^MC 1 v * **#K£ii§ft-cv»-& 0 -o^itmff 

•t;uMC l o-t;v+ C l Kf±, * v * ^fill LT^lim^W, ffilxtf-f- 

^>fy>n>il& (PbZrTiOs : PZT) ^Iv^titv^o 
[ 0 0 3 4 ] 

If, S3 (a) , (b) S:ra4 ^#0BL-C, _hfe5^!§«#-t ^MC 1 OffJ&jifctHC 
[0 0 3 5 ] 

PJf^mH ( "H" tX^fr^mMLtzmz. "L" ^n:lt:ti:i <9, H" 

7 h*£B L±Of- * £»£&tf ^ ttfX^ &o 
[0 0 3 6] 

L/:tit^W-MPL^ "L" l^;i^<b "H" P^;HC/t;v^iHfi|-r^^ ttz£ 0 
[ 0 0 3 7 ] 

i"^^*., [13 (a) iZTF Lfz&mmik^^MC 1 co-fe^^v* C 1 (2. MWK 
mi±^enJP$nTv^vM^-e^HI4 * "0" XO* "1" t^LT^I^*)-!. W2Tft£ 

^en^p-T^i:, tfc*^ "1" -^^>^>i^lc(i^{±R$5L^v^« "0" -e^o/c^fi^ 

^^.^> t-^<7)m*^i5j i:€Bt^en^pL7t:t "o" , "i" oieTOls^iscrife 
& m#»/$ s n & * o - n £f££p-f & - 1 iz x 19 lEit r- 9m%& 
ttiLZft^o ±.m<o x ^ %m%mikJ * v <vr- ? mx&&Lmkmm&&Lx&iQ ^ m 

[ 0 0 3 8 ] 

13 (a) tC^L/t5^lf^#-t:^MC 1 Of-^WStlMUl^tt, H3 (b) ^75 
ff^ffi Lt , -*j&* "0" Oii^fi. If^tBLB#H-tr>^T>y-C-t>^tiipsL 
^Btt-r^-^ "0" oMiii^ibf^W fc>a& 0 iftt:ML, M^ttLx-*/^ "1" 
Oit^ti, yiz-HEPL* "H" VOVfrh "L" U^;H:HLT*f»f-^ "1" O 

[0 0 3 9] 

H 1 7kV ! m2 i:fl/;IIS R AMtc£>^T, -=6- K¥iJteHIS& 2 6 Ci 19 n 7 r 
[0 0 4 0] 

7 n -7 • 77 7 A^ATDfg-^ (ATDSUM) kzm^^XfaU^ y * - 

i nc Etf&fcztixfrh&&~fcmfflmzwmW}ftbzx'o . *7A77wt- 

[0 0 4 1 ] 

- -e, ±!EI*I3IS C E miJ^ @]& 1 £ > #0 x. 5 tc^-r J: 9 ft yx^l/-^ ts 
J&iT&o i<77|*lSKC Ef|flJt*P!I!iE& 1 fi. -f>^-*3 0-3 3. «0*& (delay) 3 4 & 
O^NANDIUg&S 5, 3 6 Z^A.XM f& £ 0 z\<7)®ffilli^ 7 7° 4 * - -77MI 

f/CE, F^^-^ff/WES^TKuXif ADx, A D y <D \,*Ttlfr 

<7>M£ h V 77 lz LX^Ltz^ )^ Mt<D%^mmm^ K TDSUM, ^E- K^teH^ s c 
RXfnUyJ V 4 ^-zT)Vm^r I NWE^)iI^i oTfigftif- y 7*^ * - ^ I NC 

[0 0 4 2] 

aiSEJff 2003-3111419 



mm 2003-338528 ^- v : 7/ 

D-> • *7A|ATD 1 1 *f>|tl^S<i-6|&IMf ATDS UMIJ, W*-* 3 0 

(±, NANDffi3 5<0|lOAMi:ftl&?^o * - V mfeMffi 2 6 b Itit) 

Sti&^E- KJpJ3Efl|#S Cii> >f 3 1 OA^3B^<&SfL4 0 ;o>f^-^3 

1 OtB^ii-^-P 5 ti, _tfSNANDHIS&3 5<7)*2©A^Si:ttl&?tL^ 0 rt«»WEW«P 
HIES 6 rt*fctftfj£*i*rtffl&7 h 4 ^-y^m^r I NWE t±. << >vs-^ 3 2 <DX7}^\,Z 
ftft?ft4o i©>f^-^3 20aSffl-!-P3li, ±IEN AN DHIIE&3 5Wi3WA^ 
Stfc0M&$*L& o ±I2NAND[HS&3 5 0fflM^H, ^/<-^3 3©A*»KM$ 
*U -<?M ws-? 3 3 0fcB2Jf§-^P 4 (i, ±SENAND0ft3 6 0Hfe^r<7)A^3»^ft*& 
$ft£ 0 fLt, CONAND0K&3 6 Offi^S^ <b y 74 * - f fl/® I NCE 

[0 0 4 3 ] 

iOrt«RCEW«IBIKUi. / -^^tt*tfi Llfctfc (Normal Read)^(i, H6 (a) CO 
5 y>f1-*- h H^-f«fc d tc, n ? • *7A|ATD l l "C7 KP^if^f?-^ 
£fl LTS«a«M-^ATD S UM7i ? "L" l^;i/<h t , >/<-^3 OWMtP 1 
fi "H" l^;i/£*»K N A N D @j& 3 6 fcB^J $ ti%> 1*)^ v 74 * - 7)\ym^r I N 

ce^"h" l^^tfc&o ±ae>f 3 oota^OTP i ti, ii®ms&3 4 

X~mM2ti, NAND0I&3 5©il©AMCM$ti^o Vmfem&2 

6 t> ffi^j $ ^ - Kfij^s-^- sci rtauw e mm m$& 6frb&t> $ kz> 74 v 4 

^-7*Mlf INWEIJfC "L" U^OVt 4;oT^4fc», ^^-^3 1, 3 2 OtH 
MfP5, P3fi "H" lx^;i/-e^^>o ±ot, S2£HIS§3 4 OtB^li^-P 2 jFJS^O 
a®l*Wea«^ " L " l"<;M»<b "H" U-^WCft&h, NANDHIS&3 5<DihtJ®^ 
t± "L" l^;K 4 3 3 Ottt^fg-^P 4 fi "H" U^^fc^^o dOfe*, NA 

ND(Hi&3 6 ~7 ^-^Mf"^ I NCEii " L " lx^;WC&&o 
[0 0 4 4 ] 

-*-fcfc*>, rt*CE«lPIIRllix »l«Mgf ATDSUM# "L" WUot^ 
<b> SMS&3 4 tC«t-&M®B#Ki-eo^^ "H" (Auto p 

ulse) I NCE^ItS/^Xyx^^-^ Ltl< 0 
[0 0 4 5 ] 

ZtibZftL, IH6 (b) tC^-T^^-r-f y ? # 9 A^^tb Lt&f£ (Static Column Read 
) T?tf\ TK^WMLtD') -*7AIATD1 l^ibHJ^ 
ATDSUM**"L" ^ 3 O^UiMtP Hi "H" 

NAND@K3 6j5^**$^^raf INCEfi "H" 

)\shta%> 0 itz, 3 0<Dmjjm-%P Hi. SE[HiS& 3 4 Til $ a, NA 

NDBR3 50»10A**i:|l»S*l4o C1C9B#. Vmfc®&2 6 #*<b ttS# $ 

-t- K^jjcM-^-s c tfouwEmm®&6 frh&jj^ix&nuy 4 v 4 *-y^m^ 1 n 

W E " L " l/^^i^oTv^Iflfi, OA-HI, 3 2©filMfP5, P3(i 
"H" l"<;i/-C*»K NANDIJ&3 5<OlBMtli " L " 0^-^3 3^)* 

M^P4li "H" P^;l/t^^o ioT, NAND0K3 6 frb&jjZtiZfa^ y 7 
^^-yiHIf INCEli "H" l/^;vS:i#Ltv^ 0 
[0 0 4 6 ] 

fit, f ^*5A^*aiLi^i:A^ ±ieS3£HIl&3 4 OiiSiMl*]^ 

-t — k^ij^b"^" s c ifi " l " u^ti&i-c^iBii, pmcEMmm&Komjjis^ 

INCEIi "H" \"<)\<*%*>mi%>o iot> 1*9 «B C Ef|!lJ#PlaIi& 1 (i, f&MHf-f-AT 
DSUM^'L" I/^i4oT*>?>, -t- KfllJeM^S C ?5* "L" WOk £ % & i ~C O 
mm "H" a^/PX-M- (Ext. pulse) tilti^yi^l'-^ 

[0 0 4 7 ] 

ffiffiE# 2003-3111419 



mm 2 0 0 3 - 3 3 8 5 2 8 ^- V \ 8/ 

mi (a) , (b) i±^ti-rtu ±ibii5 {zyf.Ltzm^m^iL^Wii^^y^-r^ ^ 5 y 

9^-\- YXhZ> 0 J ^SfrfP (Normal Write) "C»±, El 7 (a) cO^^<>^ 
h tc^-TJ: ^ n ^ • ^/7A|ATD 1 1 "CT K V^ifOlf?:^ LTf&S 
Hilt ATDSUM7l ? "L" >f ? 3 0 Officii ^" P 1 (± "H" P 

^ h 19 , N A N D H)S§ 3 6 frh ^ti&ftU^ y ~?4 % - f^m^r I N C E \t "H 
" l^OVtte&o £tz, ±ie-T 3 0 OffiM-tP 1 «\ ilM0JES3 4 

, N ANDHH&3 5 <^ 1 OAMCtt^So C<7)B#, - K#IJj£lslKI 2 6 is* h mt) 

v^mm-^s ca "l" u^^t^otv^^ ±feiiMins&3 4oji5iB#F^ 

gl5WE$lJ^][iIif&6^^tB^$^^l*l^7^ ^-r^m^r I NWE# "H" 
£0 io-T, >f 3 1 Offi^J^P 5 (± "H" V^OVX^h^, 4 9 3 2 Otti 

^€-^-P3l± "L" l^;i/-C£*K NAND0S&3 5 Otti^i^i "L" -f >/< 

-^3 3©H1M^P 4(2 "H" WOUtteZo -<^*> NAND0K3 6*»«btB*$ 

nznwf-y ^-y^m^ i nc Etti6i*BKft<j?»f "l" ^/i/t:4i 0 

[ 0 0 4 8 1 

RffiCEflflMHIilft 1 fix ilMfATDSUMf "L" Kftiot^ 

e> nun v 4 ^-^^rn^-i nwej&* "l" "h" i^^t 

[0 0 4 9] 

itU-ttU HI 7 (b) \,z.7F-f * 9 r- 4 y 9 ii 9 & &&W)ft (Static Column Writ 
e) -C{±, 7F^Olf^LTn^*7A|ATDl 1 h &j3 £ *i£S&MH§ 
f ATDSUM#' " L" WOVfb&t, -f 9 3 0 <D&t}im ^ P 1 l± " H " I^/U 

NAND0K 3 6 3&»^m*$*L-5rt«Rf-y^'>f ^-"//HS-^I NCEti "H" U 
^^^^„ _hffi>f 3 OOIBM^P 1 f±> J13lljSi3 4-eiiE$ii, N 

AND0K3 5<7)HlOAMCM$it^o COB#, -t- KflJ5e®8& 2 6 is- h #>t) £ tl 
KJpJSgfll-^S C t|*Jg|5WE WaHlS&6 frhliit)2tiZ>foU7 4 h 4 ^-^ff I 
NWEIi^i: "L" l^^t^oTi^^*, Jy^-9 3 1, 3 2<^HlMf P5, P 
3 fi "H" Ix^;i/-e£>»K N AND0E&3 5 WttJ^jM-^ti " L" U-^UK -f>^-^3 3 
omtJffi^-P 4 " H " WOVtbZo ioT, NAND0S&3 6 ^^tb^^^^rt^^ 
7^^-^|f INCEIJ "H" U^;UTab* 0 
[0 0 5 0] 

fit, ±KSMK3 4 oS3£B#Hi*]K^- K^li-^S C75 ? "H" «K 

^^t--< '^*7it^Mi!)ftia^L h-f^-y^M^-i NWEf "H" 

±fHS®IUg&3 4 HJ: ^»S®B#P^^^)t>^-r^- Kf'J^i-^-S Ct&* "H" 
U^^USit^Bli, WfflJC E*U»leI«& 1 Offi^i^ I NC E (± "H" V<)V*Vk*> 

TDSUMt5 ? "L" te<DXfrh, -t- KfiJ^f-^-S Cj&* "L" l/^t*4if 

" H " Ix^^SriNH^-r-S/^^^M^- (Ext. pulse) ^t^^vx^U-^t U 

[0 0 5 1 ] 

EOj|^S:^L^i I^I^tc, n^7 • A7MATDI 1 <b ai* $ tL^f^S^i^- 
ATDSUMCi^ rafli*ibfiP*lf 9 £ ttfX£ ho -t **5i*«lf^tC^tt* 
;^^-^if INCEIi, rtffi*^ AT* hB#HKJ: <b-f. F>f* 
- r;w^f #/w E HSitcis, 

[0 0 5 2] 

H8 (±> ±sEH 1 SOT 2 »c^Lfc0KH*tt**- K i PJ5claIK2 6 0^#W&#J*« 
^Ltv>4 a ico^e- K*lJ^lsI^2 6 fi. N A N D A 0 — A A b ^ 9 4 5 b 

«:^^•Cfl^BS^$tLTv^ 0 ±|£N A N D ©i^ 4 0 tc fi, n * T K 1^^ O A T DllfA T D 
ADx^->7Kl/XATDAD<0>, A T D A D < 1 >tfXt) £ *l£ 0 -ONAN 
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mm 2 0 0 3 - 3 3 8 5 2 8 ^- v : 9/ 

Dd|g&4 0<7)ai^iI-^ATDMODE(±, N A N D 4 1 O— 7J<7> XJjtm^iMSZ K-h 
o ±I£NANDH]i?§4 1 (DmiJ(DXt}^izi±^]UC E ftlJiP 0i& 1 rt-e Bf^'J KM £ *i-l> 
•t y ^ 7 > 7°^ i - 7*;i/|f f S A E B L $ t 0 _Lf2N A N D 0E§ 4 l^ffi^ 

CJ-byhifR) f±, NAND1UK4 2 0-^<7)AMt:ftl&$n^o 
[ 0 0 5 3 ] 

i£> _t|£-f 4 5 Kli, *5A^ATD 1 0 frh ttt73 $ i^h ii v A 7 Fl^O 

ATDff ATD S C7)M£f££fU -O-T 4 5 OifcTKf "^J± N A N D [s]j& 4 3 O 

-^<7)A7J^^^I&$tt^> 0 ±f£NANDIIli&4 3 0ltiJ7JOA735ffsKii, _t|2-te >^ 7 > 
7°-f ^ - 7';Hlf S A E B L « $ n 1 o ±IENAND@i&4 3<7)ft7KH^- (-b '7 
Ml-tS) fi, NAND[H^4 4©-^OA*Si:fl^ti^o 
[0 0 5 4 ] 

JifEN AND0SS4 2 OtfJTHf^iiN AND®K&4 4 OfifcTJO ATJ^K^S £ tl, N A 
NDIK4 4 oai77M-^-(iN AND0S&4 2 OflllT} O A^K{£*&£ ^ 0 fit, ±15 
NAND0K4 4 7>£>^- K*U^i^-S C £r£B7J"3"& £ 7 i:5otv^„ 
[0 0 5 5 ] 

±15^- K#IJ^HISS2 6 (±. N AND0K&4 1 (D&t)* V -t y Mf-5f-R t U NAND 
EII&4 3 <Dltit)$:-t y hM-^-S t-?& R _ s y .;/ 7 0 7 ^HU&K&oT^&o fit 
x -t ^ 7 > 7°^ *-7Mf# S A E B L tftSititZ tltzfe<D ii 9 A 7 K 
L (-kyh) , Kfll^M-^ (^9A7^-b^fiJ^OT) SC£ "H" l/^CLT* 

7KU^)ro$^MCIi, ^9A7^-t^flJ^ft^-S C£ "L" 

[0 0 5 6] 

±IE^e- F7 Fl^^Ui, — mziiu<77 Fl^£fflv>£#\ tfiJxJf ^- v^E- KS:JS« 
Ltv^iftSRAM-eil^tLtv^^-ylTF^^ (A0/A1) Jfflv^iH 

nrt£-c-&& 0 £>£v»fi, *<o*>t:**a7 Fi^fc^t- F7 Fi^K^Tis^T-^S: 

[0 0 5 7] 

779A7 FU^^#L7tB#A^<b^:«0-9-^ ^^^^t^*T^, 7^-tr^B#f^^S^^ 
[0 0 5 8] 

iOi §<7>tbf$(±. *7A7^^^©I^73'7> Ft LXikt-otz^:- F7 KU^^A 
7jL£f£, ^fii^©P4#ot^f), ? )V<DmfeT YV^^XJjlT&t^O i><D\iZ 

[0 0 5 9] 

(a), (b) tCTFi" X 9 t-h*7Kl/7J:Lt077Kl/7^v> 
& tttlUi. jbhfrZtbVtt^tzT VlsXi*- F7 Kl/7 LTfflv^^iRt: 
< , *7A7^-t7^7^^>Ki:Ltn77Kl/^ (■*- K7 SrATJLfclfe 
, Mft^dtot^^ W^^R*&7K^ (P7*S^(±*7A) £A7J7 

> 2 So 77 F1^£^^1-££^t5 ? &&o 
[0 0 6 0] 

±itLfc» 1 O^jSfeOf^o^^Ji: LT, ill (a) , (b) * 1 

„ *7A77W^73V> F^^-t-f ?)ls<Dffl%iT Kl/7tLTD77 FI^£A7J 
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[ 0 0 6 1 ] 

- FT Fl^tl^-7 K^^»«t!a& Lgf&ffJK/'f^ATD S UM^ML> <fc<E>7 
^f-f/tO ;i/7^#J £ £ £ & o 

[ 0 0 6 2 ] 

WxWT, 021^11 1 (a) , (b) fc^-Jidfc, ? frZMfct&mffim-^C 
YCLEt5 ? "L" l/^^t:^^ bu+)-^ ^jWTI"* t h 'J *HON/OF F@K§2 

[ 0 0 6 3 ] 

u xm&zft o < f £^ 0 ii u ^^ATn^^T^^cwo^T fi^ 

5 A 7 K U7©S^-Cff v^v^li, -t-FTFW, (n«>7Fl/^) £ »1£ $ •£ "C j&» 
[0 0 6 4 ] 

#[:SRAMl«^ftit:i5v»-cii, * ^HFI^Ill^ ttTis 19 , 7*-fe*l$Hn± 
a< f 4> «t» & -t ^ ^ ;m#H £ 7 D - 4 9 )V iff o Tri» <b T * -r 4 -?*r 

[ 0 0 6 5] 
[0 0 6 6] 

[i2^i©ii] 

n 1 2 1 4 f± -en-en, *iswo*2oii*©^a8tc^*^?i#*flriiiK«fliK 

&-f 2>mU*W\& Ltii^iW^t/D 7 ^HL 113 S^H 1 4 ltZ<DW}ft*7F 
[0 0 6 7] 

^w<Dm2<Dmn<DMW^it. mi 2<,z^-rxoizm2x-mtfzmi(r>mM<r>mwjz 

A 7 * -tr* * nff^w L & O-eab * o 
[0 0 6 8] 

tSrfc^, ^»7>f b>f (3&tt£Dl9&) 3 d t ANDH 

{E&4 fcOKtc h 'J #2ilON/OF F IUJE& 2 8 % 1 <*>F*38&WE»JfiP|pl8& 6 OttiTJ 

SK*^**- K5 'yfON/OF F0I&2 0 £§r£ IzWtfc i> <DX*$>2> 0 
[ 0 0 6 9 ] 

±f£h ') ffMM ON/OFF H0K& 2 8 11, ^«9-f h^^-^if /WEOlf h U 
[0 0 7 0] 

±i5#§&* ; E- K7 ON/OFF H1S& 2 0 f±, t;i/^f-^©t^*^lt 

OFF 0K§ 2 0 (i, $ 1 <7>|*j!ftWEffiJUpH]ii§6 cotBlMI-t I NWE 1 , -fV- b®fflM 
HJS&7 <Dm,J]m^P L C L Kri ? gfci?&£*U £2<Z>F«3SBWEfilH§P|p|g&2 5 0MtI NW 
E2£f££U fH^f-^7 v^®&2 2 i:ftl&tii?t:^o-Ct^o ifc, ±IS» 
10^7^ h^f^-7";Hf INWE1IJ, Afl/m^fiUftHII&l 7i:«?W 0 
[0 0 7 1 ] 
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Glv>Write<7)Normal Write) y° V - \ $1 P L tf'^JVT. mW) £ IHt^ <7>» 

5£$L*^4 7 )V(Di&7m% t X~MM. L > -ett^ ^ t y A ^ - -f^m^r I N C 

Ei^iO ! 'iNCE2Mt^it^-eHo itici^ -r ^-cn^t^i-^ 

7^ ^-y;W§^/WE<^#£&£^&.>*;C>-^ ^ )^X^Mf$ Lfzfrco X o iz&~£^ 
-etUOS^LT b >j 7y£3§£U &<DW)fty-J ? KZfflttit&Z t&X£ &o 
[ 0 0 7 2] 

[0 0 7 31 
[ 0 0 7 4 1 

^tfi LlifPW^n&o -<7)FII> 7"l/-FiPL J ?7-KiWL^)7' l Jfi'-y^^ 
iu W3NA7^ b@{&«7££*i£B#fy!l*l) itZtm^J h^f^-^iVWE^ " 
L" l^;i^£o^i§^(4, H.&y4 b ^ ^-y^m^/WE-eSlJ^pTf^-e^^o L^L 
. -TV- hr&P Ltf^fr^mWj&fcz-Xfrh ( "H" l^;i^<b "L" i/^;w:iot^ 

v^-thif, my- 4 y ^mz^t^^^m^^miw^^-f, #:<z>-*m t^^^m 

[0 0 7 51 

tf-B%$ih^mmzx^tzWi&i$, pjrmu<Dm$y^ h^^-^Hi^-i nwe i 
iz± *k immm-^h-oxiy^-^fij^^zm^^mi^fr^ z\t&x£& 0 

[0 0 7 6J 

:oJ: 9 IzmfcZi-ifz-mmco* 7 at f-t^mfttz^^xm l 3(D? 4 < yjrr 
V- hKX <omW1r&o 
[ 0 0 7 71 

*m%i1rZ> tm^J 7 )Vfa\z*:)\s^(nm$&fr.mi'Zl±fs t>-f , -A^-tM 7 fr£&mN^fe 

•ffitt-fb^^Ttm. *7A7Kl/^Oli^t^t^t, K¥"J^[lli^2 6 Kjsv^T* y 
AT?^*m]&tmfcLXl>7AT?^xm?E.iE J t5-SC* "H" k^;H:Lt*7A7^ 
-fc^^E- Y*W\%i-t2>o ^(D'i^ mmLtzfi y AT K A7J^v>T^E- K7 K^^ ( 
n .7 7 Kl/^)^A7J$^/ci#^-^(±. * 7 A 7 ? -fe X#IJ^f-^ S C £ "L" l/^iH:L 
t*7A7n^^- K»Tfc*J£LT#«l&ffc£R!$&-*-So 
[0 0 7 81 

H" U^;uS-«*>, *7A7^^X^Tf^)Jttl^ ; E-K^7 7ft^o £*U- 
«t *)m&&frW}it<Z>tom$:i&< Lfzmj&lz&^Xi>*yAT7-tXtfnSmtfj:Z>o 
[0 0 7 91 

ftfctt, Wxtfl 6 tf 7 h*Jfc^i*#M Tffi8lfy b (LB) fc±te8fcf 

•7 b (UB) Tffitfy b fc±|tlf y h&izt t i ofcE#T?tt** fc 
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^-v: 12/ 



[0 0 8 0] 

Eft*. Tja^y hJB (LB) £±&\£y h (UB) ffl«2Mt(t 

[0 0 8 1 ] 

HIl 5KJ3V*T, ±15111 2 fcRI— «jSep^tiRt^«:#L, fioTtt*7 hfflKti 
[0 0 8 2] 

[0 0 8 3] 

• 1 * + /-«">^«3a*^r"r*3isi*#-fc^Mc liwif? hkblm^i^ 

- HIP L IzmWtZtiX^Z&mmfo't^OT ^v^:liSRAMi:o^| L 
[0 0 8 4 ] 

116 (a) , (b) (±. tc0ij^7 hm.mmmmmmmtt-^^<oi3-~-y 

[0 0 8 5] 

mi 6 (a) izfFi-Tcm^-y hmmmmmmw®--tfr<D 1 h^ii, 

1® (Wmi4l@) (D3ifim#^-b^MC 2-0-MC 2-3 t lfloa-y bi§^h9> 
&o Q+OffimUfc-kfrMC 2-0 ~MC 2 - 3 fi, -fcfl' h 7 > ? T 2 O^iESi&i: 

BHBt«*Mr c 2tfm*m%iZftxmj£ztir^z>o *l-c, ^gimfr-t^Mc 

2-0 -MC 2-3 £>-fe;u h7>v^^T2 coy- h it 7 - KtWL 0 -WL 3 iZ^rtl^ 
[0 0 8 6] 

-tie 7- KIWL 0~WL 3 (±. a^$*Lfc3ft»*#-fe^»-*t(S-r* l*J^fi "H" 

h 7 yv^9if*7®M\z%m^ft-. ma^tifz^mn.i^-t^^t^^^^^^izis 

o 

[0 0 8 7] 

«it *aft»*flc-b A' *U 3 7Hii:fflvV:IllS R AMiHttt* •) . HKWtc 

is] cftfflS»***»?>n*o 

[0 0 8 8] 

±IB»175M*4 0*!fcO^!R^«**##*atig»*1t^^v»-Ctt, 13 (a) St^ 

mi 6 (a) ^TFL/cct^^N yu- h^p Lomfs^vN°^xiEift?a^?^Mm#-t^M 

C 1 , MC2^>^'J 37^i:fflv^:MS RAMi:ov>tp^L/: 0 
[0 0 8 9] 
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[0 0 9 0] 

-ftefo-tb, ±IE^^'J -b^T 1 6 4HC(±, II 7 (a) ICtfI" J; -) * 1 h7>v^ 
P l ictf^^arv^o 

[0 0 9 1 ] 

-e-LT, 117 (b) CStJ:^:, tfy hi&B L^/'J v'mffi&^VU- 
P L<7>mfc7> ? MmEEV CCO 1 /2 KK£$:h,fc:tfcS|-C7- K*WL *i* i 9 

[0 0 9 2] 

a&SMMHrfl'MC 1 , MC 2 *p«*'J 3 7«R»Cfflv^«HRS RAMfcB«-C*«9, ^RW 
[0 0 9 3] 

[0 0 9 4 ] 

osRAMcftiti^^icifflra-ei-^o minute 4 <D%M<OW&K 

[0 0 9 5] 

1 ) 

H 1 8 lir P ? frlNA^ffi. (DSL) ffltfAOD S L x- ^yC^fflS^*}fttti LTttc L 
tv^o £0*7*.Md\ 7 , 0^7V7 , ^fy?^y^t^7'Dtyt (DSPiDigital 
Signal Processor) 1 1 0, 7tn/-7^/l/ (A/D) =r>/<-* l 2 0, T S J 9 
- T i-uy (D/A) rr 13 0, jiUgK^-f^l 5 0, Xtf^HSflMHHIi 1 6 0 

4 irfc-&A/-cv»* 0 mi 8-cti, Ys*x7 4 %%w&lx35*) , -g-oft*?*) Km& 

a-K7*n^7A (D S P-e^f 3 - KftS *LfcinA#II|ilMMIL eS££fM$ ( 

0ig|3- K ; QAM, CAP, RSK, FM, AM, PAM, DWMTf ) tSCt^f 

'J <h LT, *!£Ji03B!&«>«HR S R AM 1 7 OiEEPROMl 8 0 *f Ltv^ a 
[0 0 9 6] 

#3UB0I|-CW\ ilia - K7°n 7*7 A 1 4 /:*<7)^ ^ n L S R A 

Ml 70tEEPROM180i: (D2il©^ ; e "J fcflJv^TV****, EEPR0M1 8 0 
^IttSRAMCt^it^v^ 1" 2tt^O^'J £/Bv>-f > MS RAM 

[0 0 9 7 ] 

(iifflf!) 2 ) 

ai 9(±, zmmmmt l-c, st^mi^* 3 o o ^^ltv^ 0 jiMts^ii-f & 

iI<fSI$2 0 0 (±, ^Sll7>f-T 2 0 1 , T>-Ti-&m%*2 0 2 , Sff 2 0 3 , 

/<y K#LTO2 0 4 , ^^-r-'y^i: Lfflv^*i&DS P 2 0 5, *fc?-7J ($Mf?) 

206, ?u*y G£f£f?) 2 0 7 , £IM 2 0 8, v > -fc ^ *f 2 0 9 

tbliE#2 0 0 3 -3 1 1 1 4 1 9 
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[0 0 9 8] 

tfz. r«MfiS*3 0 0Ki(±, gKft%ttejg£0&ffi&fflttl?&fiUtiPffi2 2 0 
^fSttf>tLTV^ 0 gJ^fB2 2 0 it, CPU22K ROM2 2 2 , 
S RAM 2 2 3 , Rlfy 77ya^^U 2 2 4#XP U/<^ 2 2 5 £^ L T}g*?c £ nT?£ 
JKSjMfc"'?^ ? n n > lf.x-^-C&£o ±f£R OM 2 2 2 tc(4, CPU221 K&v^T^ 

fiSRAM2 2 3li, ^bZftmiMMt L Tffl v>t> ti& & <7)T?& <9 . C P U 2 2 1 tf7°vy~ 
y v ya^'J 2 2 4i4, ^mtSS* 3 0 0 <D%Mtf* 7 $ ;fxT , l^xJfiijiu OI&te 

as^* 7 n $ tix i> , mm ztLx^z =7 * - ? * m& ltli^^^^ 0 

10 0 9 9] 

MC, ^OMIMS*3 0 OCIi, ^-7^V*S^S^2 1 1, ^ftTJ^T- 2 1 
2, LCD3>Fd-7213> g^fflCDL C D (» H B H r^ X^lx-f ) 2 14, RtfUflf 
ft L^Z^tk-fZ V >#2 1 5^ ? f£tt<btiT^&o ±|5^--t-V ^SMaf|5 2 1 1 (± 
, ^mMS*3 0 0 KA^JSftfc^-rM *'lf^ (*^v^itj$t^^^*'J24 0 

1 £j&*lirte t * & o ±15 LCD3>hn-52 1 3 (4, 01 x. tf ±SEC P U 2 2 
H^oS/TM*CPU/U 2 2 5 ^LTfttJRI), LCD 2 1 4 £ iljlJfP 1" & £ #> <£> 
L CDfflJftHitlRKgE&U LCD 2 1 4 £fE®j LT^tj^It fr-££o 

[0 10 0] 

±IEifffi : mM^*3 0 0 K(±, >f>^-7 i-^|5Itt ( I / F) 23 1, 233, 23 
5 , * V 2 4 0 > 9\-U* tnn';f 2 3 2 1 *-tfcffclS 2 3 4 , RWSHAfflA 

S^2 3 6^^tt<b*tTV^ 0 lIW^M^V^o •;F 2 3 2 [:ii^ ; en - K^O^ 
SM^e'J 2 4 0 75 ? #A$tt^)o -co^SP^^V^n 7 h 2 3 2 (4, -Y >^-7x-^lK 
( I /F) 23 1HMTCPU^U 2 2 5 KS&HES *l£o - ^ «t 9 $1^ TO 3s* 3 
OOC^Dy h 2 3 2 £t£»t*££fcf *K *«S&3fft* 3 0 0 <7>|*|gBOtif #£fl.*M * V 

2 4 0 K#£&A,rtfl3 , 3>£VMi*1>«M * '1 2 4 0 KfE«$*L7tflHft (« x If * - T 4 * 

mm twtimwuz o o^A^LTt^-r^^t^prt^^^o ±E+-*ft«2 3 4 

(4, >f y^-7i-^[Hg§ (I/F) 2 3 3 ^^LTCPU^U 2 2 5 Cfi$tLl)o * 
-»ft«2 3 4 frh\tiZiXtz*-\t>ffim±, ^Ji(fCPU2 2 1 nfSx. <b*L£ 0 ±.U 
ftU\mDm?2 3 6i4. ^^-7i-^@B (I/F) 2 3 3 ^LtC PU/U 2 

[0101] 

fc*3, ^mmmXii, ROM2 2 2 , US RAM 2 2 3M75y'>i>€'J 2 2 4 
^fflv^rv^TJ 5 , T-n^^LX$>2><DX-7y y ya^'J 2 2 4 &jj£<ftS RAMtct^i 
Xii&^L, ICROM2 2 2 ^IHS RAMCliM^it tW«6t?**o 
[0 10 2] 

mmm 3 > 

HI 2 0J4, IftSRAM^Xv- h^r-V T%r<0*7'4 7 ^ >T> y *W®i1r %>ii - K 

izmmLtzMZ^-to 

[0103] 

77- K^:#4 0 0 1314, IIS RAMf 7 7°4 0 1 7) s Pl^ $ ilT^i 0 z\<Di]- V&fo 

4 0 0tC{±, If, S RAMf 7 "7° 4 0 1 \ztm^ i>\i.m.\zmuU A 0 2 7^M£tu mm 

5 RAMf y 7° 4 0 1 7&«gtfi£*iTv»So iOiaP«|J4 0 2 tc if -> ^-4 0 3^tt 
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S RAMf 0 1 Zm&Z^XTr do » ; F4 0 4l±#- KKf£t§i£ a >x > 

v>*§^-U(±. JiIBM^S RAMf '^4 0 1 tztmt Ziim^mnB 4 0 2 £!£&t1\ 34 
gP^4 0 4 Wf-^ i 9 K LTi^ 0 

[0104] 

jftS RAMOifiFSSr^rS&tCflJffl-CiSo 
[0105] 

oc tmxtL& i ¥-mftmmm&mmizi>mm"?£2>o 

[0 10 6] 

m_h, g 1 7b^.m5<Dmm<Dfmtmmm 17^3 zm^x^mvmwzft^tztf, 

< t i> i o«ti, i&wo^oii-ejE^^^L-cv^^^o^* < t i> i o^#t>tL 

[EIMOffl#^|fe^] 
[0 10 7] 

[n i ] *5tw<7>m i <D&m<oi&m~%&*&fo&fit®&&mz^xuw+&t2it> 

7 ^ (Ho 

[1213] HI 2 IZTFLfz** 0 *;V7 l/4 <Dm$LWitZ'o^xmmir&tztb<7>i><7)X^ ( 

a) mt±i h7>^^ • i *v;*^?m&*%ir&ffimmifc-tfr<7)^®a®3&ffl. ( 

[04] H13 (a) ^^L^^ftm^+^^^v^oepinmEEt^^tO^^ (K 

[is] hi 7^m 3 iz7skLfz^mfoMmmmmm<vMftiz^^xmMirz>tzfr<D t> 

(a) mi±S —rfrmfrltiLWlYPOf 4 (b) [H(±* * f- 4 y ? U 

[H7] mstzTFtfz, mcEmwm®<vm&&frmft*mw-f&tzit><Di><Dx^ 
(a) mi*; -~?^%&frW}ft<7)? j < k (b) iiix^f ^ 

ims] m 1 7^1113 bZ7FLtz¥mi&mm®&mm<Dmftt<z^^xnwi-&tz)t)<Di> 

[19] BISI^Lfc*- Kffl5e0g&tf>|»f££jF-f 5 K 
[HI 0] HI 1 MH3 ^^Lfc#*#*«@K^eo|fc^^ov>T|jiW-r*^*0 
^>0-e, (a) HH±**7^ y ? iJ 7 ^Wi&&Lm\t<V9 4 < K (b) 

[Ull] Hl^MH3*c^Lfc^*#*»lHl»««<08ijw«iftt=ov>-c|ftW-*"**: 
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tt><Di><DX, (a) mteXfy-J y ? ii LW}ft<D? -i \ K ( 

[mi 3] ^mom 2 (Dmm^Mm^%^^mi^mm^mm^^^xmm-r ^>tz 

[mi 5] *$kw<7>B3 vnMv&mjz&z^mfc&mm&^m^^xuw-rztz 
iiiijsw^^tyn 7 ?m 0 

[mi 6] ^mom 4 (Dmmowm^gk^^^mm^mm.^^xm.mir ^>tz 

^fiffiniif&m, (b) mit^tvmitWL&ZTFirf 4 x v 0 
[mi 7] *§&w<Dm 5 o^jfeo^«^i#^#2»#:*fiifiis&^M^ov>Ti^§gi-^^ 

tfx^k^tN (a) mfiDR AM-t;K7)^jilfi[IIJi&m, (b) miit^MiftfcMZTFi- 

imi s] *mM<Dm 1 n^m 4 ^mM<vmm^{%&^sfaMm®ffimw: (iiisr 

AM) (Oigffl^J 1 lz^>^xmM-fZ>fzib<Di><DX\ riS? )IMA%& (DSL) ffl^e 

[mi 9] ^5|0^O|| 17!;M^4 0^J&(7)^^^^#2»#*«I1I^^© (IISR 
AM) <DMmW2 lZ-D^XMmir2>fzib<Di><7)X\ m^M^^M^TT^y^ -J 9 Hlo 

[m 2 o i ^f&B^o^ i jt/MiM <Dmm<vmm^i%z> ^mtt-mm ®&^w mus r 

AM) <DmtBM3 K^^X%&m'fZ>tz)sb<Di>(DX\ It S R AM £ ^ h * fV T 
[12 1] t;t*O^2»#*ffliIiE&^g^ov^TmBJi-^,fc^Otc0-C\ (a) mitm 

mmmus r AMoy-^H^tts tmi^^-t^ 4 < yrrv- k (b) unii^ 

[111221 fe%<D¥mtt^m®&mw^^^xmwi-&tzib<Di>(Dx\ zjat^y 
i$K^^tmi^m^^m^^m^mf^^w^^mwmmmmmm<7)9 h < yyr 
v-hx&t), (a) mmmMmmiisRAMm%&&Lmft£7F't? j x yy* 
+ -k (b) mi*ftmmM&&sRAM<DW&&frWbtt*7Fi-?'( syyrv-v 

[H23] i£*<D¥mfcmm&mm^^^xmwir2>fzi6<Di><Dx\ ^m^-mmm 

IIli&g&£tttB Lt^t/o -y ^m c 
[H24] fe*<D¥mi£Mm®ffimW^^xmW1rZ>fzib<Di>(DX\ 

o#ig#:^f ilg&^gco ^ -Y 5 > - h -C l * 0 > ( a ) Uti^^SM. SRA 
M<DmfrttiLW}Y?*7F-t? J X y*f*J-*- (b) BH±*ra»iaSWftS RAMO# 

[ft^oSW] 

[0 10 8] 

1 -|*)!H$CESW@S&. 2-^ ? 7TlI8l, 2a-2d-/t?7T, 3-ATD@^ 
3 a ~ 3 d-ATD, 4 ••• A N D 0j&, 5-NORII&, 6 — ffiSBWE MttEl^ 7—7 
h^JtamJ^, 8-7- KfcWflllllHK 10-*7aATD, ll-n7-*7A 
IATD, 1 2-n^^|5lK. 12' — n ■7 3MflJ^[a]S&. 1 3-*7A^IH^ 13' — 
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7 7f, 2 3-DQA777, 2 4, 2 8 — h 'J #«KO N/O F F Egg, 2 
EffllttmBK 2 6-*- K*J^laIS&, 2 7 y7Bm®B, WL-7- K«U B 

L — tfy hill, PL — MC 1— a&UMIfMr/K MC 2 - 0 ~MC 2 - 3—T 
C»JJ-- y hitt^J«**ffla&8MM*:-fc/K MC3-DRAM-t;K /CE-^f 7 7'^ 
*-7;HB-S\ ADx-n9 7KL'^ff> AD y-*5A7 Kl^^if , /WE-M> 
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l] 




CD 
LU 
< 

CO 



o 

CO 
Q 

< 



O 
CO 



K 
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I 



7e 



.CD 
OJ 





IS 




HI 


LU 








-> 











CO 
Q 



. CO 
CsJ 
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CO 









OA 

CO 
Q 



0[5J 



□ X 



CVJ 



LU 



'£0 




ATD 


CD — 
















•h 
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K 


Sg 






m 


2d 


-4 






ih 













o 

CM 











-> 


IS 


v 


cm 


LU 
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LU 

O 
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LU 
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2] 



10 



/CE 
2 

ADx 


H Buffer - 




Buffer h 


ADy 




r Buffer |- 


/WE 


i 2.6 


H Buffer - 



^ | ft^A^ATD | *► ATDSC 



11 



CYCLE 



ATD 



3a. 



3b 



ATD 4- 



3C 



ATD 



3d 



ATD 



ATDCE 



24 



ON/OFFUlife 



ATDADx 



ATDADyp 



ATDWE 



ATDSUM! 



WEEBL 



l*j£BWE 



INWE 



1C 



Read. 



Auto pulse 



Write/SC 

__ 

INCE 



1B 

(INCE1/INCE2) 



Ext. pulse 



"7 

12' 



ATDSC 




PLCLK 



-8 



J WL$IJ®)@]{& | 



J RD/PD 



WLCLK 



WL 



T Y 



PL 



13' 
ATDSC- 



26 

i 



SAEBL 



T 

15 



CSL 
-* 



}--14 
^-16 



DQL 



i 



t-r 



1 
27 



CD 



17 

1 



$!KHI|al% 



Dout 



18 



■19 



DQ 

A" 777 

^23 



22 



SC 



r-97-jf 



Din 
■< — 
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5] 
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(a) Normal Read 
/CE 



/WE "H 
INWE 



SC. 



INCE 



x IPC 



atdsum" U Lf 



(b) Static Column Read 
/CE 



/WE 
INWE. 

SC. 



ATDSUM 
INCE 



"H" 



4/^ 



{ 



IMode Add 
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(a) Normal Write 
ICE 

/WE~ °*~ 



INWE 

SC 

atdsum" 

INCE 



X 

I 

u 



I. 



V 



/WE^IJ^IA 0 ^ 



.1 



X 



t 



(b) Static Column Write 
/CE 



/WE 
INWE 

SC 



INCE 





\ 
/ 


*/ ! 


A 

\ 






1 


j 1 1 1 1 
1 1 ill 


X 


R/C 


Xci X c 


X c xi Mode Add 


L_ 



ATDSUM U < scggn^i 
\j 
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[08] 



ATDADx— 

(ATDAD<0>\ 

IATDAD<1>] — 




ATDSC 



[19] 



INCE 



SAEBL 



\ 



Y 



ATDSC 

ATDADx or ATDAD<0> or 
ATDAD<1> 



i_n_rLn_r 



ATDMODE 



sc 



u 
n 
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1 0] 



(a) Static Column Read 
ICE 



/WE 
INWE_ 



"H" 

it | 9 9 



ATDSUM 
CYCLE _ 
INCE. 
SAEBL 



I 

[y f 



i v 



sc mbtm-z. 



C XMode addX R/c" 

ft" 



VfriT 



X7-Wt-y-/ wT <7 




(b) Static Column Write 
/CE 



/WE 
INWE_ 



ATDSUM 
CYCLE_ 
INCE_ 
SAEBL 



SC 



*7A^ATD 



3Si! 



ft 

I* 




yMode addX R/C 



v 




*7A7?tX 

eaters!: 



V 
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1 1] 

(a) Static Column Read 
/CE 



/WE 
INWE, 



"H" 



ATDSUM 
CYCLE. 

INCE, 
SAEBL 



r\X_ 



V 



sc na^ftj^ 



W* 



*7/^ATD 
Hi 73 




i!r 



(b) Static Column Write 
/CE 



/WE 
INWE 




ATDSUM 
CYCLE_ 
INCE_ 
SAEBL 



*7A^ATD 



y^TX C * C XMode~^X~~R7c 



sc BM&fcflsi: -H/ 



w* 



v — v 



aw* 
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1 2] 



10 



iJ 7 AjfeATD | ► ATDSC 



/CE 



2 

ADx 



ADy 



/WE 



{ Buffer h 
^ Buffer 



2C 



Buffer 



2d 



Buffer 



11 



CYCLE 



{"atd" 



3a ^ b 
| ATD [ i 



_3C 
ATD^ [ 



| ^3d 
ATcT h 



ATDCE 



ON/OFFSSS 



24 



ATDADx 



ATDAPyi 



D 



ATDSUM 



ATDWE3 



ATD WE 1 



ON/OFFUSS 



WEEBL 



l*3gBWE 



28 



SWFLG 
INWE1 



1C 



\ R ead 

9c{ 



1A 



Auto pulse 



Write/SC 



Ext. pulse 



i 

INCE 
(INCE1/INCE2) 



T 

12' 



ATDSC 
>■ 



PLCLK 



Writet-h'Tyf 
ON/OFF[g]j& 



-H RD/PD 



25 



8 



20 



F*3SBWE 



WL 



-PL 



7I/Y 



13' 26 SA ,iit 



ATDSC - 



15 



CSL 
-< 



}--14 



DQL 



± 



t-r 



< 

27 



CD 



DQ 

/\*777 



^23 



ISC 



INWE2 



Nl7 
Dout 



18 



19 



7*-*77* 



22 



Din 
< — 



7*-*77T 
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[@13] 



<i!^Write<D Normal Write > 



/CE 



ATDSUM □ 
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1 4] 



<M l ^Write<7) Static Column Write > 



/CE 



\ C X C XM°deadd 
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10- 



/CE 



2 

ADx 



ADy 



/WE 



Buffer 



V2b 
^ Buffer f - 

JJc 
Buffer f 



2d 
Buffe7|- 



~h "7 A^ATD 



ATDSC 



11 



34A 



/LB 



/UB 



Buffer 



34B 



Buffer 



CYCLE 



ATD 



3a, 



3b 



ATD 



3c 



\ ATD 



3d 



ATD 



ATDCE 



ON/OFFUSS 



24 



ATDADx 



ATD ADy f 



D 



ATDSUMl 



ATDWE3 



ATDWE1 



ON/OFFIelSS 



A A 



5A 




5B 



6B 



6 A INWE1LB 

1 



rtSBWE 
(LB) 



INWE1UB 




F*3§BWE 
(UB) 



28 



-20A 



Writet-h'77f 
ON/OFF|g]S§ 
(LB) 



-20B 



Writet-h'77? 
ON/OFF0SS 
(UB) 



-25A 



F*3SBWE 
$|J^H]S§2 
(LB) 



-25B 



F*3pBWE 
(UB) 



CD 



1C 



Read. ^~1A 



SW 



Write/SC 
INCE 



Auto pulse 



Ext. pulse 



4- 

1B 



1 



ADy^ 





I 

12' 









PLCLK 



H PL Control 



7A 



|WL Control | 



«lffll@g&(LB) 



$|J®0S£(UB) 



WL 



RD/PD 

— i 

iPL 



7K 



13 

ATDSC- 



, 26 

L 



SAEBL 



15 



CSL 



]^-14 
16 



8 ^c^22A__-17B 

r |T'-^77f(LB)b ZZ~ 

22B 



DQL 



t>*P>7° 



27 



ISC 



CD 



|r-*77f(UB)T - 



DQ 

A* 777 



23 



LU 



m 



CM 
1X1 
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